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Introduction
The German Sample Survey of Income and Expenditure (IES) is a representative cross-sectional household sample collected in five-year intervals. Since year 1978, six waves have been provided by the German Federal Statistical Office. Covering two and a half decades, the IES cross sections contain valuable long-run micro-level information on household socio-economic and demographic characteristics.
1 Particularly, IES is the only German database providing simultaneously in-depth information on income, wealth (accumulation), expenditures, paid taxes and contributions, and inventories. To unlock the data's full potentials, the cross sections need to be combined in a way that the information content of variables is inter-temporally consistent. In this article, we investigate the possibilities and challenges of such a venture.
Two major obstacles make the pooling of IES cross sections a challenging enterprise. First, over time labels and attributes of various variables have been changed, and variables have been added, merged or discarded. Moreover, reporting periods differ: Some IES flow variables are provided on a monthly, some on a quarterly or annual level. Also the coding of missing values has changed over time. Hence, the first task is to ensure a consistent definition of variables and variable attributes. The second obstacle is a break in the survey design: the surveying period has been reduced from twelve month to a quarter. Until year 1993, households were surveyed over a full year and provided information on their economic activities over the whole period. Since year 1998, households are asked to provide information on their economic activities within a three month period. In each quarter, about 25 percent of the respondents is interviewed. As a result, a missing-information problem emerges for the non-surveyed three quarters.
For various variables, the missing-information problem should not complicate the constructing of a pooled IES database, henceforth referred to as PIES. For example, sociodemographic information (education levels, household composition, etc.) and household wealth should hardly be affected by the reduction of the surveying period. However, even after adjusting for different reporting periods, the information content of flow variables might be sensitive to the survey break. To achieve comparability of annually and quarterly surveyed flow variables two strategies come to mind. Either quarterly-surveyed data might be extrapolated to match a full year.
Choosing this course of action implies a missing information problem. Or annually-surveyed data might be converted to quarterly data. Choosing this course of action implies an information reduction. As the shortened three-month surveying period will be retained for future IES cross sections, we recommend an annual-to-quarter conversion to minimize conversion-driven biases.
Maybe the most intuitive annual-to-quarter (A-to-Q) conversion strategy is a division of annually-surveyed (and reported) flow variables by four. Indeed, for several high-frequency expenditure and income variables such a division-by-four procedure leads to wave-specific expenditure/income distributions with similar statistical properties before and after the reduction of the surveying period. In case of low-frequency goods and unsteady or extraordinary income components (e.g., returns on investment or irregular transfers), however, the division-by-four strategy may generate inconsistent results.
The implications of the division-by-four procedure for the inter-temporal comparability of flow variables can best be illustrated by means of two prototype examples: expenses for food and for a new car. Food is bought by most households on an almost daily basis. Hence, purchases will be observed for nearly all households no matter if the surveyed period is a quarter or a year.
Moreover, ignoring seasonal effects, a household's annually-surveyed expenditures divided by four should be close to the reported amount within a quarter. However, the purchase frequency for new cars is substantially lower, typically less then once a year. Hence, if a household bought a car in a specific year and the surveying period is three month, the probability that the purchase falls in the surveyed quarter is 25 percent only. Moreover, if the purchase is made within the surveyed quarter, expenses will not differ from annual expenses. Accordingly, a division of the annually-surveyed amounts by four (while leaving the quarterly-surveyed amounts unchanged) will lead to incomparably low expenditure levels and does not account for the reduced probability that a purchase is observed. Instead, to ensure inter-temporal comparability it may be advantageous to apply another conversion strategy to annually surveyed car expenses: to randomly replace three out of four positive amounts by zero while leaving the remaining positive amounts unaltered.
In this article, we investigate the suitability of several conversion strategies, including the two aforementioned strategies. The suitability of a conversion strategy is assessed by comparing statistical measures derived from the converted annually-surveyed and the unconverted quarterlysurveyed expenditures for the same good. Considered statistical measures include conditional frequencies, means, standard errors, and kurtosis. Plausibility checks by means of visual comparisons are also provided.
The remainder of this article is organized as follows. Section 2 introduces the IES and explains how we have merged the six IES cross sections. Section 3 illustrates the consequences of the survey period shortening for the information content of expenditure variables by means of two stylized examples; it outlines our conversion framework and its technical implementation. Section 4 presents expenditure-category specific assessments of conversion strategies, and Section 5 concludes.
Database and harmonization of variables
The IES is a representative cross-sectional household sample collected in five-year intervals by the The IES questionnaire consists of three parts. In the introductory interview ("Einführungsinterview") information on household socio-demographics, socio-economics and wealth is collected. In household diaries ("Haushaltsbuch"), households report individual earnings and expenses for various kinds of goods and services. Finally, from all the surveyed households a sub-sample is asked to report commodity specific expenditures on a daily-level basis
The collected data is stored in several hundred variables, whereof some contain householdwhile others contain individual-level information. Each IES variable is labeled with a prefix "EF" and a unique serial field identification number. Table A3 in the Appendix). and period-specific acquirement and maintenance of real estate. Table A9 
Converting annually-to quarterly-surveyed expenditures

The problem in a nutshell
To understand how a surveying-period reduction impacts on the information content of an expenditure variable, let us consider two stylized types of commodities: a high-frequency good (e.g., food) which is purchased continuously and with high frequency, e.g. on a daily basis; and a low-frequency good (e.g., furniture) which is purchased once per year. Moreover, let us assume that seasonal effects do not occur. In a world with four households, the true expenditure amounts by quarter are provided in the "de facto" matrix of Figure Therefore,
  for all p q ≠ , and deflating all the amounts contained in the "annual" vector by four should yield amounts comparable to the "quarter" vector. The lower panel of Figure 1 relates to the low-frequency good. Accordingly, the "de facto" matrix in the lower panel contains one strictly positive element in every row. As for the highfrequency good, the "annual" vector stores the total annual expenditures. The quarter vector, however, contains three zero elements and only one strictly positive element. The positive element relates to the household who made the purchase during the surveyed quarter. In case of congruence, expenses in the "quarter" vector and in the "annual" vector are equal. Hence, the conditional expected values in quarters p and q for household h will differ, and
Accordingly, a by-four-division of all the entries in the "annual" will not yield an expenditure distribution different from the one derived from the "quarter" vector. 9 The same problem corroborates to high-frequency goods and services with respective expenditures being made once a year. Insurance fees or club-membership fees are examples.
Methodology and measures
The surveying-period reduction requires an 'adequate' adjustment of the expenditure variables:
adequate in the sense that the converted annually-surveyed data for period t , according to some statistical measure, is similar to its quarterly-surveyed counterpart in 5 + t . The basic idea is to take the 1993 annually-and the 1998 quarterly-surveyed data, and identify the conversion strategy for the 1993 data so that the converted data resemble closest, according to some statistical measures, the 1998 data. The selected conversion strategy is then applied to the whole period 1978 to 1993. 
We rely on the concept of weak dominance as statistical measures resulting from different conversion strategies can be coincide (asymptotically). Particularly, for the share of households reporting strictly positive expenditures, 1 S , we have,
For the conditional means 2 S we have: Such an ordinal ranking is not as innocuous as it may seem. As stated in equation (2) v relates to "holidays and travels". As can be taken from the second panel of Table 2 , the fraction of households with positive expenditures for "new cars" for year 1998 is substantially lower than for the converted 1993 data. Moreover, the conditional mean for year 1998 is about three times higher than for 1993. We are confident that these differences do not result from a structural break in consumption patterns. Instead, the shortening of the surveying period is the most plausible cause: Most German households buy a new car at most once per year, so that the probability of observing expenses for new cars in the data is lowered to 25 percent if the surveying period is reduced from twelve to three months. However, if a purchase is observed, the reported expenditure level should not be affected by the length of the surveying period. CS may be driven by the fact that many households take a vacation twice a year. 
Figures 2-4 about here
Assessment of conversion strategies
For each expenditure category, with the illustrations provided in the previous sections, our findings emphasize the need for a careful, variable-specific selection of conversion strategies. Instead, simply implementing the "division-by-four" strategy for all annually surveyed flow variables (or a "multiplication-by-four" strategy to adjust the quarterly-surveyed data) will lead to heavily biased distributions. Particularly, a simple division of annually-surveyed (and reported) expenditures by four is not appropriate for all expenditure categories, as it can lead to inter-temporally inconsistent expenditure distributions. Against this backdrop, we have implemented different procedures for converting annually-surveyed data so that they resemble closest, according to several statistical measures, the quarterly-surveyed unconverted data. Appropriateness of conversion strategies rests upon good-specific purchase frequencies. For high-frequency goods, a division of annuallysurveyed expenditures by four gives a distribution with properties being similar to a distribution based on quarterly-surveyed data. For other goods, other conversion strategies are preferable.
Altogether, we have examined the performance of eight different conversion strategies, and we have summarized results for an extensive set of expenditure categories.
We want to emphasize that an equivalent problem may also arise for other flow variables,
i.e. household incomes. Hence, sensible investigations on the long-run dynamics of income and expenditure distributions, inequality and poverty must ensure an adequate treatment of the 1993/1998 survey break. Otherwise, derived measures may reflect changes in the survey design rather than changes in peoples' living conditions. Old age insurance 1 = compulsory insured employee; 2 = compulsory insured self employed person; 3 = voluntarily insured; 4 = not insured carest_1
APPENDIX
Long term care insurance 1 = self compulsory insured in public system; 2 = compulsory insured in public system via partner; 3 = self compulsory insured in private system; 4 = compulsory insured in private system via partner; 5 = none of the above 78 -93 living_1 Predominant sustenance status 1 = employment, old-age part time; 2 = pensioner; 3 = (married) partner, parents, wealth, public transfers hwork_1
Weekly hours of work 0=zero; 9= less than ten; 10-80 = ten to less than 80; 80= 80 and more 78 -98 Table A1 continued
Person 2 poshh_2 Status in the household 2 = (marital) partner; 3 = child of person 1 or 2; 4 = other household member sex_2 Gender 1 = male; 2 = female byear_2
Birth year famst_2
Marital status 1 = unmarried; 2 = married; 3 = widowed; 4 = divorced nation_2 Nationality 1 = German; 2 = other nationality 78 -83 labst_2
Employment status 1 = self-employed farmer; 2 = self employed; 3 = civil servant; 4 = white-collar worker; 5 = blue-collar worker; 6=jobless; C 7 = not working C educ_2
Highest occupational level of education 1 = university degree; 2 = univ. of appl. sciences degree; 3 = apprenticeship completed at technical school (and equivalent degrees); 4 = apprenticeship completed; 5 =student or trainee;
Old age insurance 1 = compulsory insured employee; 2 = compulsory insured self employed person; 3 = voluntarily insured; 4 = not insured carest_2
Long term care insurance 1 = self compulsory insured in public system; 2 = compulsory insured in public system via partner; 3 = self compulsory insured in private system; 4 = compulsory insured in private system via partner; 5 = none of the above 78 -93 living_2 Predominant sustenance status 1 = employment, old-age part time; 2 = pensioner; 3 = (married) partner, parents, wealth, public transfers hwork_2
Weekly hours of work 0=zero; 9= less than ten; 10-80 = ten to less than 80; 80= 80 and more
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